The pathological and clinical aspects of this uncommon neoplasm have attracted considerable interest and over 300 cases have been reported in the literature. Chordoma was first described by Virchow (1857). Muller (1858) demonstrated the notochordal origin of chordoma and this was confirmed by Ribbert (1894). Stewart (1922) and Cappell (1928) in two classical papers provided much of our knowledge of the light microscopy of the tumour and subsequent authors found little to add to their findings.
More recently Crawford (1958) examined the staining reactions of the tumour and provided a helpful method for distinguishing between chordomatous and cartilaginous ground substance. The sharpest histological distinction was achieved by the phosphotungstic-acid-haematoxylin and the reticulin stains. With both these techniques chordomatous matrix remains unstained whereas cartilaginous ground substance is strongly impregnated.
Briefly the chordoma consists of large voluminous cells, occurring singly or in aggregates, which are separated by a homogeneous amorphous mucoid or gelatinous intercellular ground substance in which the neoplastic cells are immersed. The vacuolization of the cytoplasm is a distinguishing feature which gives the cell its attribute 'physaliphorous' (blister bearing). It may be so extensive that the cells seem to consist of an envelope and a nucleus only. Another type of cell has a stellate shape and no vacuoles in the granular cytoplasm. The intercellular matrix is also vacuolated and has an almost frothy appearance.
There have been two cases of nasopharyngeal chordoma in our material during the past decade, the clinical records of which were described by Received for publication 30 October 1961. Ormerod (1960) and Harrison (1961) respectively. The first of these patients responded well to two large doses of radiation, the second presented with a recurrence six months after incomplete removal of a primary chordoma of the sphenoidal sinus. This recurrence offered a good opportunity to obtain suitable material for electron microscopy, and the present paper probably contains the first description of the fine structure of the physaliphorous cell of chordoma.
CASE REPORT William D., now aged 53 years, was seen at the Medical Out-patient Department, Guy's Hospital, London, in April 1958. He complained that headache, present intermittently for the past two years, had become much more severe during the previous six weeks.
Radiographs showed erosion of the anterior wall and floor of the sella, almost complete destruction of the sphenoidal sinuses, destruction of the adjacent left ethmoidal cells and possibly of the medial wall of the left superior orbital tissue. The nasopharynx was quite normal. A tentative diagnosis of a mucocele of the sphenoidal sinus was made.
On 25 May 1960 the left sphenoidal sinus was approached by means of a Paterson's transorbital ethmoidectomy. The whole of the anterior wall of both sinuses was found to be replaced by a firm blue cystic swelling. This was ruptured and the mucoid contents aspirated, the cyst wall being removed as far as possible in view of the extensive loss of the surrounding bony walls. No claim is made that a radical clearance was carried out, first because it was not technically feasible and secondly because the provisional diagnosis of a mucocele appeared to be confirmed at operation. The biopsy taken from the cyst wall showed the typical features of chordoma (Fig. 1) . (Figs. 2 and 3 ). These distended cysternae were outlined by ribosome granules.
Due to maturation and increased secretory activity, or degeneration, the clear spaces grew larger and coalesced to form vacuoles of varying size and shape. This appeared to be the process by which stellate cells were converted into the vacuolated physaliphorous cell.
PHYSALIPHOROUS CELL Vacuolation was the characteristic feature of the physaliphorous cells in ultrathin sections (Figs. 4 and 5) . Owing to the presence of usually numerous and often very large vacuoles, the cell itself reached a size of up to 50,u and more in diameter. The large vacuoles coalesced further and occupied the greater part of the cytoplasm.
There were two types of vacuoles in the physaliphorous cell:
'Villous vacuoles' These ( Fig. 5) showed microvilli projecting from the wall into the cavity of the vacuole. In ultrathin sections the vacuole contained numerous cross-sections of microvilli in addition to long projxctions from the cytoplasmic surface. Some of these projections appeared to be remnants of the ergastoplasmic cysternae especially in 'villous' vacuoles located within the cytoplasm. Microvilli were observed mainly in vacuoles near the cell surface. The projections were structureless and could not be mistaken for true cilia.
Smooth-walled vacuoles These (Figs. 5 and 6) were located within the cytoplasm, which contains some granular matter. Such vacuoles may lie close to the nuclear membrane and often cause indentation of the nucleus. Moreover the nucleus may also be vacuolated. Fig. S) . Note remnants of endoplasmic cysternae. EM 3882, 2 % uranyl acetate stained, EM x 2,500, total x 32,500. (Watson, 1958; Lever, 1960) . In addition lead-hydroxide stained up some black granules forming small groups or large aggregates. These were interpreted as glycogen.
FIG. Sa
Phosphotungstic-acid stained collagen fibres in the intercellular matrix as greyish striated bands arranged in bundles. There were also irregularly arrayed shorter fibres in the intercellular substance.
In addition phosphotungstic-acid stained up, in some of the sections, densely packed granules in the perinuclear zone of the physaliphorous cell (Figs. In the intercellular 'villous vacuoles' the projections appeared to be remnants of the rough-surfaced cysternae. Neither type of villus showed any internal structure. It is interesting to note that the villous type vacuole formed inside the physaliphorous cell was similar to the 'hair-lined intracytoplasmic spaces' described by Spriggs and Meek (1961) in a malignant cell obtained from the peritoneal fluid of a patient suffering from carcinoma of breast with peritoneal secondaries and ascites. Spriggs and Meek (1961) used the term 'cilia and hair-like processes' for such structures. In our opinion the term cilium must not be applied to 'hair-like processes' which do not possess the 9 + 2 pattern of longitudinal filaments, or some variation of this pattern, the characteristic feature of cilia and flagella throughout nature (Fawcett, 1958) .
Tumour cells show considerable variation of the cytoplasm or cytoplasmic borders which, though not specific signs of malignancy, deserve closer attention than they have received in the past. The staining methods furnished little fundamental information on the structure and constitution of the intercellular amorphous substance except to confirm the presence
